In this work we concentrate on the quantification of the sticking coefficient of .1 for electro polished PSW at E coll = 10 eV. Secondary ion mass spectra of charged particles are recorded after ion-surface collisions with the polished PSW surface for collision energies up to 100 eV. While at very low collision energies below about 10 eV only simple reflection of CD 3 + is observed, at higher collision energies both fragmentation of the projectile and fragmentation of ion-surface reaction products are observed. Concerning the stability of the layers we prove that hydrogen exchange plays a role on the time scale of weeks.
Introduction
One of the key issues regarding ITER operation is the tritium accumulation at the first wall materials. This fuel retention effect is of particular interest both for the fuel balance and radiation safety, as ITER is only allowed to accumulate 350 g tritium inventory. Three materials are foreseen to be used for plasma-facing materials (PFMs) in ITER: Beryllium in the main chamber, and carbon and tungsten in the divertor region. Fuel retention in ITER is expected to be dominated by erosion of the CFC (carbon fiber composite) target and subsequent co-deposition of tritium in hydrocarbon layers [1] . Retention of fuel in metallic materials is known to be much lower than in hydrocarbon deposits [2] , therefore, codeposition of tritium in hydrocarbon layers is likely to dominate the retention of fuel in ITER.
This can lead to a serious restriction of ITER operations with a carbon divertor target due to the restricted tritium accumulation. The net observed hydrocarbon co-deposition is the result of the balance of many complex processes and, thus, predictions of fuel retention in ITER are carried out with sophisticated models of the erosion/redeposition balance [3] . These models require as input the physical parameters that determine the reflection properties of the hydrocarbon radicals as they interact with the surface, namely their sticking probability and their probability of transformation into other molecular species. Although little is known on these properties they are expected to have a significant influence on the magnitude and spatial distribution on the final hydrocarbon deposition and tritium retention in ITER [4, 5] .
In the current design of ITER the area covered with tungsten is 140 m 2 [1] . A technical feasible and cost effective method for covering such a large area with tungsten would be plasma spraying of tungsten on some feasible substrate. Tungsten coated graphite tiles were used at different regions (divertor strike points, central column, auxiliary limiters, etc.) of the tokamak experiment ASDEX Upgrade in several experimental campaigns [6, 7] . Plasma spraying of tungsten turned out to be a suitable method of tungsten layer deposition for tokamak application [8] . The objective of this paper is to determine the reflection properties of CD 3 + ions impinging on a plasma-sprayed tungsten (PSW) sample as used in the divertor region of ASDEX Upgrade.
We investigate the sticking coefficient and the secondary ion mass spectra as a function of the incident energy from about 0 eV to 100 eV which covers well the energy range of hydrocarbons expected in the ITER divertor (E ~5 -25 eV [9] ).
Experimental
Plasma-sprayed tungsten (PSW) samples were cut from the front surface of an unused The tandem mass spectrometer system BESTOF (described in detail in [10] ) was used to deposit a quantified amount of CD 3 + at certain well-defined energies on the PSW tiles. In a Nier-Type ion source CD 3 + was produced from CD 4 vapour by electron impact ionization at an ion source pressure of p IS = 6*10 -6 torr and an electron energy of E e = 100 V. The ions are The areal densities of deuterium are measured by nuclear reaction analysis (NRA) using the reaction D( 3 He,p) 4 He at 800 kV and 2.5 MeV, respectively. An ion charge of at least 100 is collected for each spectrum. Quantification is achieved by comparison to reference samples with a-C:D/Si layers of known thickness and composition.
Results

Interaction of D with PSW
After exposure to the CD 3 + ion beam the sample is retrieved and transported from Innsbruck to IPP Garching. Thereby the PSW surface is exposed to ambient air for about 14 h. In the course of analysing the areal density of deuterium by NRA, the shape of the ion beam spot is determined to be elliptical with an area of approximately 2 mm 2 . At a distance of 4mm to the beam spot centre no deuterium is detected, proving the purity of the sample surface. Taking At a very low collision energy (E coll = ~0.2 eV) an exception to that tendency is observed, which can be due to the uncertainty of the zero-point of the collision energy, i.e. at such low energies part of the ion beam is expected to leave the surface region without even hitting the target.
It is along with this high sticking coefficient probably due to the rough PSW surface that only marginal amounts of secondary ions can be detected by TOF mass spectrometry after the ionsurface collisions.
Interaction of D with electro polished PSW
For comparison the same measurements are carried out under similar experimental conditions with an electro polished PSW surface. This electro polished surface was chosen due to the higher reflectivity for secondary ions expected for the smoother surface. In the course of the transport and before the NRA measurements the treated sample was exposed to air for about 5 days and after 35 days the analysis was repeated. We observe during this time span of about 30 days a decrease of D areal density by a factor of 2.3 at the 10 eV spot and of 2.6 at the spot sampling energies from 10 -40 eV. Consequently hydrogen exchange plays a role on the time scale of several days and weeks, but it is not crucial if the transport of samples takes place within several hours. The sticking coefficient for this surface is found to be S ~ 0.1 for E coll = 10 eV and S ~ 0.05 for energies in the range from 20 -40 eV, see Fig. 2 . This is about 4 times less than for the non-polished PSW surface, but the tendency of decreasing sticking probability with increasing collision energy is observed for both surfaces.
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Due to the smoothing of the surface by electro polishing a larger amount of product ions is detected after ion-surface collision.
The collision energy resolved mass spectra of the secondary ions after collision of CD 3 + ions onto the electro polished PSW surface at different energies can be seen in Fig. 3 Fig. 2 and Fig. 3 we can see that the decrease of sticking coefficient with higher collision energies seems to be correlated with an increase of secondary ion yield.
Discussion and Outlook
We presented first successful measurements on the sticking coefficient S of CD 3 + on PSW and electro polished PSW, respectively, in the energy range from 0 -100 eV. S is energy dependent, decreases with increasing energy and has its maximum around E coll = 10 eV with S ~0.4 for PSW and S ~ 0.1 for electro polished PSW. Secondary ions are more abundant using the smoother electro polished PSW surface. Hydrogen exchange is observed to be a relevant process under air-atmosphere on a time scale of several days and weeks.
We are aware of the fact that the ion current measurement taking place at the Faraday cup includes a significant uncertainty for the quantification process of the sticking coefficient. A direct current measurement on the surface is planned to be installed in the next step of upgrading the collision chamber of BESTOF. We plan to extend our investigations both to higher hydrocarbons as well as to polycrystalline tungsten, beryllium and pyrolytic graphite surfaces. Furthermore also the use of different ion sources may be considered producing projectile ions with different initial internal energy. 
